Objective: To identify the occupational risks for Australian paramedics, by describing the rate of injuries and fatalities and comparing those rates with other reports.
Conclusions:
The high rate of occupational injuries and fatalities among paramedics is a serious public health issue. The risk of injury in Australia is similar to that in the United States. While it may be anticipated that injury rates would be higher as a result of the nature of the work and environment of paramedics, further research is necessary to identify and validate the strategies required to minimise the rates of occupational injury for paramedics. E mergency medical services (EMS) personnel (paramedics) are a critical component of both the emergency health care and the disaster response systems. In Australia, they respond to three million calls for emergency medical assistance each year. 1-4 1-4 They are also involved in disaster planning, preparedness and response, as well as health promotion and injury prevention programs. 1,5 1, 5 In 2007, Safe Work Australia (SWA) reported that paramedics have the sixth highest rate of occupational injuries; the report also showed that paramedics have the sixth highest rate of new mental stress claims for men. 6 High rates have also been found in the United States, where Maguire identifi ed a rate of occupational fatalities among paramedics of 12.7 per 100 000 workers per year. This rate is more than twice the national average for all occupations and is comparable to those for police and fi refi ghters. 7 The rate of non-fatal injuries among US paramedics was 34.6 per 100 full-time workers per year, a rate more than fi ve times higher than the national average for all workers. 8 Other authors have found high rates of paramedic injuries, 9-11 9-11 back injuries, 8,12-14 8,12-14 transportation-related injuries and fatalities, 12,15-22 12,15-22 and injuries resulting from violence against paramedics. 12,23 12,23 It may be anticipated that the nature of paramedics' work and environment may increase their risk of occupational injury. Paramedics are exposed to the tragedies of life and death. Their workplace (a moving vehicle, diffi cult terrain, people's homes) is uncontrollable and the nature of their work involves considerable heavy lifting. However, many of the injuries incurred may be preventable. A more detailed understanding of paramedics' injury risks and of the strategies that may reduce these risks is necessary to ensure that the rates of injuries are minimised. The anticipated result is the improved health and wellbeing of paramedics, reductions in the human and fi nancial cost of injury and, ultimately, more effective and effi cient emergency medical care for all Australians.
Our study aimed to identify and highlight the rates of injury among Australian paramedics, and to create a foundation for the identifi cation and validation of strategies that may reduce the impact of occupational injury. We identifi ed specifi c rates of injury and compared these rates with other occupations and jurisdictions for which data were available.
Methods
We conducted a retrospective descriptive study involving secondary analysis of aggregated data on occupational injury claims provided by offi cials from SWA. The data included all serious claims for which payments were made ("serious" was defi ned as a case that resulted in at least a week of lost work time). 24 24 The data were paramedic injury cases reported to SWA for the period 2000-2010. The subjects did not include fi refi ghters or non-paramedic fl ight-crew members. SWA has published the overall rate for paramedics, but the categorised data in this study have not been previously published. SWA provided all the data in Box 1 and Box 2. The data were analysed by B J M, who computed the fatality rates and confi dence intervals, as well as the proportions shown in Box 3.
As the study involved secondary data analysis, it was categorised as exempt from ethics approval requirements by University of Maryland, Baltimore County protocol Y10BM08006.
Results
During the study period, Australian paramedics had an average rate of reported injury of 80 serious cases per 1000 workers per year, ranging from 57.7 to 106.9 (Box 1).
The mechanisms of injury of 6728 EMS personnel injury and fatality cases occurring between 2000 and 2010 are shown in Box 2. The largest category was muscular stress (eg, lifting and carrying) injuries with 2945 cases; many cases resulted from falls (655), vehicle accidents (150) and violence such as assault or bullying (170). There were eight occupational fatalities among paramedics (rate, 9.30 cases per 100 000 workers per year; 95% CI, 4.00-18.25). Of these, fi ve were categorised as a vehicle accident (rate, 5.79 per 100 000 workers per year; 95% CI, 1.88-13.51).
Discussion
On average in Australia, one paramedic is killed every 2 years and 30 are seriously injured in transportation incidents. Over 17 Australian paramedics a year receive serious injuries secondary to violence.
SWA reported on detailed rates for serious injuries per 1000 workers per year, by occupational groups, for 2008-09. 24 24 During this period, the rate among paramedics was 94.6/1000 and the national average among all occupations in Australia was 13.0/1000. The rate among paramedics is more than seven times higher than the national average. The groups with the highest injury rates were skilled agricultural workers (82.9/1000), police offi cers (42.7/1000), road and rail transport drivers (33.1/1000), enrolled nurses (25.8/1000), and health carers and aides (20.0/1000). 24 24 Compared with the national average of 1.6 fatalities per 100 000 workers per year, the rate for paramedics was 9.3 per 100 000 (relative risk, 5.8 [95% CI, 2.9-11.6]). Safe Work Australia notes that the industry division with the highest rate is agriculture, forestry and fi shing (9.1 per 100 000 workers), and that the occupation group with the highest rate is intermediate production and transport workers (6.0 per 100 000 workers).24 For fatal vehicle accidents, the rate for paramedics is 5.8 per 100 000 workers (relative risk, 11.6 [95% CI, 4.8-27.9]), compared with the national average of 0.5 per 100 000 for all workers. 24 24 The only other national data found for paramedics were in published research from the US. 12 12 Cases and proportions by mechanism of injury in Australia and the US are shown in Box 3. The US study was based on aggregate data provided by the US Bureau of Labor Statistics; these are mandatory data collected from all states. In both countries, lifting accounts for the greatest proportion of injuries. Differing case defi nitions between the two countries preclude a direct comparison of injury rates.
Although female paramedics were shown to have a disproportionately high risk of occupational injuries in the US, 15 15 insuffi cient data exist to quantify the risks among female paramedics in Australia.
There are limitations to this study. The SWA data are only for serious injuries resulting in claims approved for compensation, thereby reducing the case numbers. Nor do they include incident data that might help to explain the circumstances and causes of the injury, and that may help to identify what might be done to prevent injuries.
The broad data available from SWA do help to identify the scope and nature of risks in the Australian population. However, more specifi c data are needed for detailed occupational risk studies. Future research should seek to include personnel data, source of injury, event information, disposition and other information such as seatbelt usage. These are data that are likely collected and owned by the ambulance agencies.
Additionally, the development and adoption of sound injury prevention interventions requires work directed at standardisation of data collection, reliable data analyses, development of interventions, testing of interventions, publication of fi ndings, and large-scale deployment of successful interventions. The same research tools that we use to determine whether a medication is reliable enough to save the lives of our patients should be used to determine that interventions are reliable enough to save the lives of our paramedics.
Any efforts to reduce occupational injuries and fatalities among paramedics must be done through partnerships between EMS agencies and researchers. The agency's detailed data would allow, for example, evaluation of the impact of factors such as work hours or differences by sex or event. Data such as these could be used to help develop interventions, inform conclusions and support recommendations for future interventions. Interventions that may reduce risks for paramedics might also be effective for other occupational groups including emergency services personnel or health care workers and physicians who may be asked to render care during disasters, on roadsides or in public. This is the fi rst study to examine the risks of fatalities and injuries among Australian paramedics. It reinforces earlier fi ndings from the US of the high risk of occupational injuries and fatalities among paramedics.
The analysis demonstrates that the paramedic profession is one of the most dangerous occupations in Australia. No other group identifi ed by SWA has a higher injury rate than paramedics. Fatalities result largely from transportation events. The highest proportion of non-fatal injuries is associated with lifting.
Future researchers should focus on detailed analysis of the patterns of injury and of the factors that appear to contribute to those injuries, in order to identify and evaluate injury-prevention strategies.
